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WHAT IS CLAIMED IS > 



AMENDED 
CLAIMS 



1. A molecule comprising a peptide which binds to a 
substance of interest, which peptide is identified by a method 

5 comprising: 

(a) screening a first random peptide library 
with a first ligand, said first ligand 
being a specific binding partner of said 
substance of interest, to identify a first 

10 peptide that specifically binds to said 

first ligand; and 

(b) screening a second random peptide library 
with a second ligand comprising said first 
peptide identified in step (a) , to identify 

15 a second peptide which binds to said second 

ligand and which binds to said substance of 
interest. 

2. A molecule comprising a peptide which binds to an 
20 antigen of interest, which peptide is identified by a method 

comprising: 

(a) screening a first random peptide library 
with an antibody or antigen -binding 
derivative thereof that specifically binds 

25 to an antigen of interest, to identify a 

first peptide that specifically binds to 
said antibody or antigen -binding derivative 
thereof; and 

(b) screening a second random peptide library 
30 with a compound comprising said first 

peptide identified in step (a) , to identify 
a second peptide which binds to . said 
compound and which binds to said antigen of 
interest . 

35 

3. The molecule of claim 2, in which said first 
random peptide library is a different library from said second 
random peptide library. 
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4. The molecule of claim 2, In which said first 
random peptide library is the same library as said second random 
peptide library. 

5 5. The molecule of claim 1, in which said method 

further comprises comparing the sequences of a plurality of 
different first peptides identified as binding said first ligand 
in step (a) , to identify a consensus binding sequence, in which 
said second ligand of step (b) comprises said consensus binding 
10 sequence. 

6. The molecule of claim 2, in which said method 
further comprises comparing the sequences of a plurality of 
different first peptides identified as binding said antibody or 

15 antigen-binding derivative thereof in step (a) , to identify a 
consensus binding sequence, in which said compound of step (b) 
comprises said consensus binding sequence. 

7, The molecule of claim 1 in which the first ligand 
20 comprises a receptor. 

6- The molecule of claim 2 in which the antibody is 
the monoclonal antibody 7E11-C5- 

25 9. The molecule of claim 1 in which the library of 

step (a) or step (b) is a library of recombinant vectors that 
express a plurality of heterofunctional fusion proteins, said 
fusion proteins comprising a binding domain encoded by an 
oligonucleotide comprising unpredictable nucleotides in which 

30 the unpredictable nucleotides are arranged in one or more 
contiguous sequences, wherein the total number of unpredictable 
nucleotides is greater than or equal to about 15 and less than 
or equal to about 600. 

35 10, The molecule of claim 2 in which the library of 

step (a) or step (b) is a library 'of recombinant vectors that 
express a plurality of heterofunctional fusion proteins, said 
fusion proteins comprising a binding domain encoded by an 
oligonucleotide comprising unpredictable nucleotides in which 
the unpredictable nucleotides are arranged in one or more 
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contiguous eeq^uences, wherein the total number of unpredictable 
nucleotides Is greater than or equal to about 15 and less than 
or equal to about 600, 

5 11. The molecule of claim 1 in which the library of 

step (a) or step (b) is a chemically synthesized library. 

12. A molecule comprising: an amino acid sequence 
10 selected from the group consisting of: 

GIINANDPLPFWFMSPYTPGPAPIDINASRALVSNESG (SEQ ID NO: 1), 

CGRAYCLSGNYNIFGALFPGVSTPYADVGHDDAQSWRR (SEQ ID NO: 3), 

DLSRNLDFGRFLLYNAYVPGFTPTPISLTAEHLSSPKG (SEQ ID NO: 2), 

RCSPIWGISYPFGLLSSNPGVCHSSDAETNIRNDILTT (SEQ ID NO: 4), 
15 and 

GHSNYCFVSTLGMPIVGFPSINARGLIHYGGSDPRLAA (SEQ ID NO: 5) ; 
or a binding portion thereof. 

13 . A peptide in which the amino acid sequence of 
20 said peptide consists of the sequence selected from the group 

consisting of: 

GIINANDPLPFWFMSPYTPGPAPIDINASRALVSNESG (SEQ ID NO: 1), 
CGRAYCLSGNYNIFGALFPGVSTPYADVGHDDAQSWRR (SEQ ID NO: 3), 
DLSRNLDFGRFLLYNAYVPGFTPTFISLTAEHLSSPKG (SEQ ID NO: 2), 
25 RCSPIWGISYPPGLLSSNPGVCHSSDAETNIRNDILTT (SEQ ID NO: 4), 

and 

GHSNYCFVSTLGMPIVGFPSINARGLIHYGGSDPRLAA (SEQ ID NO: 5) ; 
or a binding portion thereof. 

30 14 . A method of identifying a peptide which binds to 

a substance of interest, comprising; 

(a) screening a first random peptide library 
with a ligand, said ligand being a specific 
binding partner of said substance of 

35 interest, to identify a first peptide that 

specifically binds to said ligand; and 

(b) screening a second random peptide library 
with a compound comprising said first 
peptide identified in step (a) , to identify 
a second peptide which binds to said 
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compound and which binds to said substance 
of interest. 

15. A method of identifying a peptide which binds to 
5 an antigen of interest, comprising: 

(a) screening a first random peptide library 
with an antibody or antigen-binding 
derivative thereof that specifically binds 
to an antigen of interest, to identify a 

10 first peptide that specifically binds to 

said antibody or antigen-binding derivative 
thereof; and 

(b) screening a second random peptide library 
with a molecule comprising said first 

15 peptide identified in step (a) , to identify 

a second peptide sequence which binds to 
said molecule and which binds to said 
antigen of interest, 

20 16, The method of claim 14, in which said 

first random peptide library is a different library from 
said second random peptide library, 

17. The method of claim 14, in which said 
25 first random peptide library is the same library as said 

second random peptide library, 

18. The method of claim 14 in which the 
ligand is a receptor. 

30 

19. The method of claim 15 in which the 
antibody is the monoclonal antibody 7E11-C5. 

20. The method of claim 14 in which the 
35 library of step (a) or step (b) is a library of 

recombinant vectors that express a plurality of 
heterofunctional fusion proteins, said fusion proteins 
comprising a binding domain encoded by an 
oligonucleotide comprising unpredictable nucleotides in 
which the unpredictable nucleotides are arranged in one 
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or more contiguous sequences , wherein the total number 
of unpredictable nucleotides is greater than or equal to 
about 15 and less than or equal to about 600. 

5 21. The method of claim 15 in which the 

library of step (a) or step (b) is a library of 
recombinant vectors that express a plurality of 
heterofunctional fusion proteins, said fusion proteins 
comprising a binding domain encoded by an 
10 oligonucleotide comprising unpredictable nucleotides in 
which the unpredictable nucleotides are arranged in one 
or more contiguous sequences, wherein the total number 
of unpredictable. nucleotides is greater than or equal to 
about 15 and less than. or equal to about 600. 

15 

22. The method of claim 14 where the library 
of step (a) or step (b) is a chemically synthesized 
library. 



20 23. A method of detecting or measuring an 

analyte of interest in a sample, comprising: 

(a) contacting a sample with a molecule 
comprising a peptide capable of 
specifically binding said analyte of 

25 interest under conditions such that 

specific binding between said 
molecule and said analyte can occur; 
and 

(b) detecting or measuring the amount of 
30 said binding in which the presence 

and amount of said binding indicates 
the presence and amount, 
respectively, of said analyte in the 
sample; 

35 in which said peptide is identified by the method of 
claim 14. 



24, The method of claim 23 in which said 
molecule is immobilized on a solid substratum. 
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25. A method of determining the location in 
a patient of a tumor comprising: 

determining the location in a patient of a 
molecule comprising a peptide that 
specifically binds to a tumour antigen in 
the patient, the molecule having been 
introduced into the patient; 

in which the molecule is detectably labeled; and in 
10 which said peptide is identified by a method comprising: 

(i) screening a first random 
peptide library with an 
antibody or antigen- 
binding derivative 

15 thereofthat 

specifically binds to 
said tumor antigen, to 
identify a first peptide 
that specifically binds 

20 to said antibody or 

antigen-binding 
derivative thereof; and 

(ii) screening a second 
random peptide library 

25 with a molecule 

comprising said first 
peptide identified in 
(i) , to identify a 
second peptide which 

30 binds to said molecule 

and which binds to said 
tumor antigen. 

26. A therapeutic or diagnostic composition 
35 comprising the molecule of claim 1; and a 

pharmaceutically acceptable carrier. 

27. A therapeutic or diagnostic composition 
comprising the molecule of claim 2; and a 
pharmaceutically acceptable carrier. 
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28. A therapeutic or diagnostic composition 
comprising the molecule of claim 5; and a 
pharmaceutical ly acceptable carrier, 

29. A therapeutic or diagnostic composition 
comprising the molecule of claim 7; and a 
pharmaceutically acceptable carrier. 

30, A therapeutic or diagnostic composition 
comprising the molecule of claim 8; and a 
pharmaceutically acceptable carrier. 

31. A therapeutic or diagnostic composition 
comprising the molecule of claim 12; and a 
pharmaceutically acceptable carrier. 

32, A composition comprising a plurality of 
molecules of claim 1, in which said peptide sequences of 
said molecules differ. 

33, A molecule comprising a peptide or a 
binding portion thereof which binds to a ligand of 
interest, which peptide is identified by a method 
comprising: screening a random peptide library with a 
ligand of interest, said ligand of interest being a 
peptide having a length of between 5 and 40 amino acids, 
to identify a peptide that specifically binds to the 
ligand of interest, in which the ligand of interest is 
also specifically bound by an antibody or a receptor. 

34, The molecule of claim 31 in which the 
ligand is a peptide having a length of between 10 and 20 
amino acids. 

35. A method of obtaining an image of an 
internal region of a subject comprising recording the 
scintigraphic image obtained from the decay of a radio- 
active metal, the radioactive metal being a label on a 
molecule, an effective amount of which labelled molecule 
has been administered to the subject, characterized in 
that the labelled molecule is a molecule of claim l. 
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36. A molecule comprising a peptide which 
binds to a substance of interest, which peptide is 
identified by a method comprising: screening a random 
peptide library with a ligand, said ligand being a 
peptide of 36 amino acids or fewer, in which the ligand 
is an epitope of an antigen that is specifically bound 
by an antibody or in which the ligand represents the 
portion of a receptor-ligand that is responsible for the 
specific binding of the receptor to the receptor-ligand. 

37. A peptide comprising the amino acid 
sequence WQGTHF (SEQ ID NO: 23) and the amino acid 
sequence LVSKNDSG (SEQ ID NO: 24) that specifically 
binds to an antigen of human prostate carcinoma cells. 

38. A molecule comprising an amino acid 
sequence selected from the group consisting of: 

SFMDYFFHTPEPKPAGYPNAYTDPKHPA (SEQ ID NO: 26), 

SSSIPDYAPPSWOSAOLSNSSINVFERS (SEQ ID NO: 27) , 

SASLWDALGGWTTSAVPSYPRPHQTPGR (SEQ ID NO: 28) , 

SLGLPWIDVFGRSSAEPWPFGRTNLPRS (SEQ ID NO: 29) , 

SVHGAFLDSFFPWAADGPHGRGRLTSF (SEQ ID NO: 30), 

EEKQGGRWSTWMPRPWCHEGGCGFLYYDAMTKPKTPPIMRTAA 
(SEQ ID NO: 31) , 

LPRPFDDASWKLRAVKESPDGCGFGSPLLFPPYSGLPTFSSCD 
(SEQ ID NO: 32) , 

GSFESARGVTCIGNHSIGAHGCGPLRSYASFNRGSGRRH (SEQ 
ID NO: 33) , 

DQIGSRPQTTSRSISGSWWENAKTLWQQDYAFSAPNAA (SEQ ID 
NO: 34) , 

LSDAWGNFTTSYRDSAGFPSHAMTTSQGGKRNHASRFP (SEQ ID 
NO: 35) , 

VQLDDTSPRASGQETSQSEYDARPLLSKFAIPRPWSR (SEQ ID 
NO: 36) , 

IDSSKNRISGTGYLSFPHIRHANRRHMADDSNLAPGPS (SEQ ID 
NO: 37) , 

WSIGTHTGPEGKPRIPCDRSGCGGTTLTHGGLNSSPTGQHERP 
(SEQ ID NO: 38) , 

DPCEDGYWLSSVORAGASIRGCGAIRRSSRTLTAEYSTRASNH 
(SEQ ID NO: 39) , 
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GSKRSCWGTTISNyFRPVPEGCGSASS INPNTNTGRLPSLHRQ 
(SEQ ID NO: 40} , 

SSASSGCLGRAEHLDLDSVWGCGSQADMSRRYSPWYGRPRTGV 
(SEQ ID NO: 41) , 

NVMWSSSKAGIRDCSQVPPGGCGPVNRHRASPPLTPFRHGSIR 
(SEQ ID NO: 42} , 

PLTSGSSSEYRNRDDCPVYKYATNCPRLNFSPSRYSPF (SEQ ID 
NO: 43) , 

GDAYGGIFSRPRQGLADSYIHASYTGKHFFRGPRPPTR (SEQ ID 
NO: 44), 

STCIGAEGEWKSFHNFLQCRDATSTSSSTLDPTALRFG (SEQ ID 
NO: 45), 

YSATLWDQFGSRQVELWSNRHASSALPFASRASVLGSR (SEQ ID 
NO: 46), 

ILGWPFLTGLGDSTVHPRGRKGTDPS (SEQ ID NO: 47), 
SIPSFSMWLNQLGSAALPSKGNSQDRSD (SEQ ID NO: 48), 
SRDDIFTGGPLVLFRGSKTSNHDVHSMR (SEQ ID NO: 49), 
RAELVNWYEWFHVTAEAETPVINSHNMT (SEQ ID NO: 50) , 
GAPVWRGNPRWRGPGGPKWPGCGNGPMCNTFTPARGGSRNNGP 
(SEQ ID NO; 51) , 

GSASSCFPNFTARGVTVGFFGCGSPAHPAAPRVLNPATDFPAP 
(SEQ ID NO: 52) , 

VFRRTARSSRPIGATVFPWYGCGNSNDETLPHHDSPPSFFLGA 
(SEQ ID NO: 53) , 

NTCWTDLFWHGLPGGDLPRDGCGLPSELTTHPSRERRDASEN 
(SEQ ID NO: 54) , 

IDWNWLERGQHNRGYLHSFPDAKSQPTRGPRVAPNGND (SEQ ID 
NO: 55) and 

GRGSDMREHWPWSMPLILDQHANDPSPRAQSHYYSHPF (SEQ ID 
NO: 5€). 

39. A molecule comprising an amino acid 
sequence selected from the group consisting of: 

VSTGWSGTPRWCAPGGKQGSGCGNGPRWTTLTPDLGGTRKYGP (SEQ ID 
NO: 57), 

GAPLWCEKLSGTGSGGFKWPGCGSGPTYNTFTPARVGSDNKWP (SEQ ID 
NO: 58), 

GPPVWSAKSRWTGTGVLNWPGCGKVPSCSTYTPSRDRSRKSDP (SEQ ID 
NO: 59), 
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GSALLTSKGCVRGPGGLMRPGCGNDRLGKSSTYAHGGWIKTGP (SEQID 
NO: 60), 

GSPVWSGDNRWRGSSPLKRPGCGNGAKCNTLKDNRKDSRKTKH (SEQID 
NO: SI), 

5 G PLLPGEAAVHGARGLMRSGCGNGPTWNRLTAACRDSRNKGP (SEQ ID 

NO: 62), 

GSPVWMGSTRWTGHGWFRSQGCGNVPRTNSCAPAGKDSQNKGP (SEQID 
NO: 63), 

GAPVWRGNRWCSDNGELERPGCGYGPRFNILPPGRGNSRKPSP (SEQ ID 
10 NO: 64), 

GSSGWKVKHRCGGPGTIiQRPGCGNLPLGHTFPPTRGGSH^IEGA (SEQID 
NO: 65), 

GPRSWMGQPRGSDAGSCKWAGCGDAPMWRASTPGHGGPPNRGS (SEQ ID 
NO: 66), 

15 EALVCRGKPPWSGPAGLLWQGCGTGPVSRTFTSAQGRSRNKTS (SEQID 

NO: 67), 

GAPWGDILWCSGARGAKWPGCGKGPTNKTFSHSRGGTQKSGL (SEQ ID 
NO: 68), 

GAPVSRCKPACGGFWGVNWPGCGNASMCKTFTNGHGVSSDNGH (SEQ ID 
20 NO: 69), 

GAHGYKNGSTCTGLGGWRCRGCGKGAMCNNPSPAGGAYHNQGP (SEQID 
NO: 70), 

G PQGSEHQCCSGHWGLKFPGCGNGPICNNFTALRGASRKNGP (SEQ ID 
NO: 71), 

2 5 GEPVWCRHSGGRVQGGLDWLGCGDGPLRYTVTPARGGPSKHGP { SEQ ID 

NO: 72), 

GLSLVRGDSWGSGAGGWKRHGCGHGPMYNPQTPARGGSCTRNT (SEQID 
NO: 73), 

VSRAWSGKPRLMGSHGLNCPGCGKGHSGIMFIPDPAGSANTPP (SEQ ID 
30 NO: 74), 

CAP^WSGKPPWCVGGGVKFRGCGNRPDCNI ITPRLVESRDKAL ( SEQ ID 
NO: 75) and 

ADPVCSRKPDGGGLRGIiRWPGCGKGPILYNVTAARGGSRNNGP (SEQ ID 
NO: 76) . 



35 



40. The molecule which binds to a li'gand of 
interest of claim 33 in which said ligand comprises 
VTSAPDTRPAPGSTAPPAHGVTSAPDTR (SEQ ID NO: 9) or a portion 
thereof . 
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41. A therapeutic or diagnostic composition 
comprising a molecule chosen from the group of molecules 
of claim 38 and a pharmaceutical ly acceptable carrier. 

5 42, A therapeutic or diagnostic composition 

comprising a molecule chosen from the group of molecules 
of claim 39 and a pharmaceutically acceptable carrier, 

43. A molecule that binds to polymorphic 
10 epithelial mucin, comprising an amino acid sequence 
represented by the formula: 

RiR3RjR4R5R^R7R|RjRjRxoRiiRi2RijRi4Ri5^i«Ri7l^iiRa9RaoR2i^22^ajRa4'^a5^a« 
R27R3iR39R)oR)jR33R3)R34R3sR)fR}7R3flR39R4oR4i^43^3 (SEQ ID NO; 88) 
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wherein: 





G, 


c. 


E, 


or 


V; 






Rj- 


A, 


s, 


P, 


or 


L; 






Ri- 


P, 


T. 


H. 


or 


L; 






R*- 


L, 


M, 


Q. 


G. 


A, 


or 


S; 


Rs= 


W or Y; 










R«- 


s. 


c, 


K or T; 






R7- 


E, 


s. 


c, 




V, 


or 


R; 


R.- 


N, 


H, 


K, 


s, 


or 


E; 




R»- 


L, 


H. 


R, 


N. 


Q, 


T, 


or 


Rio" 


w, 


P, 


R, 


T, 


or 


D; 




R»- 


w. 


c. 


V, 


L, 


or 


0; 




Rij- 


s. 


T, 


M, 


or 


H; 






Rxj- 


G; 














R«- 


s. 


A, 


G. 


N, 


Q. 


or 


H; 


Rxs- 


w. 


H, 


G, 


A. 


or 


R; 




Ri.- 


G, 


T, 


E. 


P, 


V. 


or 


W; 


R»7- 


V, 


F, 


w, 


K, 


or 


A; 




Ri.- 


K, 


Q, 


D, 


E. 


R, 


or 


L; 


Ri,- 


R. 


F, 


or 


S; 








Rjo- 


P, 


s. 


I 


or 


H; 






Rji- 


G; 














R„- 


C; 














R»- 


G; 














R„- 


D, 


s, 


T. 


N; 
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10 



15 



20 



25 



30 



35 





G, 


D, 


L; 










R„- 


p 


or 


S; 










R,7- 


M, 


S, 




I, 


L, 


or 


R; 


R„- 


G, 


w, 


c. 


L, 


F, 


Y, 


or T; 


R„- 


s, 


N, 




F, 


H, 


or 


R; 


Rjo" 


N, 


A, 


s, 


M, 


or 


R; 




R«- 


F, 


Q, 




or 


V; 






Rm- 


s. 


V, 


I. 


K, 


A, 


or 


S; 


R„- 


P, 


A, 




or 


Yf 






R,«- 


G, 


N, 


or 


L; 








Rjs- 


K, 


R, 


c, 


Q or L; 




R„- 


V, 


K, 


R, 


or 


A; 






R„- 


G, 


D, 


A, 


or 


E; 








s. 


T, 


P, 


Y or 


W; 






R, 


1, 


L, 


P, 


A 


or S; 




N, 


K, 


or 


M; 








R«i- 


s, 


R. 


T, 


E, 


Q, 


P, 


Y or 1 


R«a- 


G, 


A, 


s. 


D, 


N, 


P, 


Y, or 


R«- 


P, 


H 


or A. 









44, The molecule of claim 43 wherein: 



Ri- 


G; 






A; 




Rj- 


P; 




Rs- 


W; 




R.- 


S; 




Rio" 


W; 




Rii- 


W; 




Ra- 


S or 


T; 


Rx«- 


S; 




Ri<- 


G; 




Ri»" 


K; 




Ri»- 


R; 




Rjo" 


P; 




R„- 


P; 




R«" 


G or 


W; 


R30" 


N; 




Rji- 


F; 




R„- 


P; 




R3S- 


K or 


R; 
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R37- G; 
Rji- S; 
R^o- N or K; 
R«2« G; 

5 

45. The molecule of claim 2 in which the 
antibody or antigen-binding derivative thereof is 
capable of specifically binding to a human tumor 
antigen. 

10 

46. A molecule comprising a peptide 17 to 50 
amino acids in length that binds to prostate carcinoma 
cells wherein the peptide comprises the sequence 
WQGTHFPYT (SEQ ID NO: 6) and the sequence LVSKNDSG (SEQ 

15 ID NO: 7) . 

47. A molecule comprising a peptide 19 to 50 
amino acids in length that binds to prostate carcinoma 
cells wherein the peptide comprises an amino acid 

20 sequence represented by the formula: 

R1XR2 
wherein: 

25 Ri- WQGTHFPYT <SEQ ID NO: 6) ; 

Ra- LVSKNDSG (SEQ ID NO: 7); and 

X» a sequence of any 2 to 33 amino acids. 

48. A molecule comprising a peptide 19 to 50 
30 amino acids in length that binds to prostate carcinoma 

cells wherein the peptide comprises an amino acid 
sequence represented by the formula: 

R^XRj 

35 

wherein: 

Ri- WQGTHFPYT (SEQ ID NO: 6), YNAYVPGFT (SEQ ID NO: 
89), WFMSPYT (SEQ ID NO: 90), FPGVSTPY (SEQ ID NO: 
91), WGISYPF (SEQ ID NO: 92), or FPS; 
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Ra- LVSraroSG (SEQ ID NO: 7), LVSKESG (SEQ ID NO: 93), 
LSRNLDFG (SEQ ID NO: 94), LSGNYNIFG (SEQ ID Noi 
95) , TNIRNDIL (SEQ ID NO: 96) , or GSDPRL; and 

X- a sequence of at least 2 of any amino acids. 

5 

49. A molecule comprising a peptide 19 to 50 
amino acids in length that binds to prostate carcinoma 
cells wherein the peptide comprises an amino acid 
sequence represented by the formula: 



10 



RjXRj 



wherein : 

Ri- a 9 amino acid sequence having at least 50* 
15 homology to WQGTHPPYT (SEQ ID NO: €) ; 

Rj- an 8 amino acid sequence having at least 50% 

homology to LVSKNDSG (SEQ ID NO: 7) ; and 
X= a sequence of any 2 to 33 amino acids. 
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